The present study assessed the relationships between approximate and exact number abilities in children with little formal instruction to ask (1) whether individual differences in acuity of the approximate system are related to basic abilities with symbolic numbers; and (2) whether the link between non-symbolic and symbolic number performance changes over the development. To address these questions, four different age groups of 3-to 6-year-old children were asked to compare pairs of train wagons varying on numerical ratio, as well as to complete exact tasks including number words or Arabic numbers. When correlation analyses were conducted across age groups, results indicated that performance in numerosity comparison was associated with mastery of symbolic numbers, even when short-term memory, IQ and age were controlled for. Separate analyses by age group revealed that the precision in numerosity discrimination was related to both number word and Arabic number knowledge but differently across the development.
Introduction
Human beings share with other species an ability to represent and manipulate numbers approximately [7] . In addition, we are able to develop an exact representation of numbers mainly through the use of symbolic numbers like number words and Arabic numbers. The relationships between these two kinds of representations across the development are not yet clearly established. Examining how symbolic numbers and preverbal number abilities are linked to each other is of particular interest not only for researchers, but also for practitioners of education to adapt the curriculum to the typical development, and possibly to promote particular associations at specific stages.
Infants and young children form non-verbal approximate representations of large numerosities and are capable of using these representations to discriminate arrays of objects or sequences of events, prior to any formal learning about symbolic numbers (for reviews, see [9, 22] ). The approximate number system (ANS) is thought to operate like a mental number line, with increasing overlap between the number magnitudes as the numerosities increase. As a consequence, children's and adults performance at comparing numerosities is ratio-dependent and shows the signature of Weber's law: Accuracy decreases as the ratio between the two numerosities approaches 1. The acuity of the ANS seems to improve from infancy to adulthood. While 6-month-olds can discriminate large sets of objects when the numerosities involved are sufficiently distant from each other (1:2 ratio, [54]), 9-month-olds are able to differentiate numerosities separated by a closer ratio (2:3 ratio, [24, 53] ). The sensitivity to numerical difference, as evidenced by accuracy in numerosity comparison, increases across the lifespan to reach an adult level of about 9:10 [15,35], suggesting that infants and young children have much noisier approximate representations than adults.
An ongoing debate in the current research on number development concerns the interactions between the approximate representations and the more elaborated symbolic math abilities. Halberda et al. [16] were the first to provide evidence that the ANS precision was related to school mathematics performance. Using a non-symbolic number comparison task, 14-year-old adolescents were asked to select the more numerous of two flashed arrays of spatially intermixed blue and yellow dots varying among 1:2, 3:4, 5:6 and 7:8 ratios. The authors then computed the Weber fraction (henceforth w) for each participant as an index of the acuity of the approximate number representation. The w parameter measured by adolescence correlated retroactively with individual math ability on a standardized test from kindergarten to sixth grade. Importantly, this relationship resisted even when controlling for non-numerical factors such as general IQ, spatial abilities, and working memory. Since this work, the same group of researchers showed that accuracy in numerosity comparison (but not w) measured in children at age 4 could predict performance in school mathematics two years later [27] . An association between ANS acuity and math achievement was 
